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RR Lyrae type stars, ST Boo and RR Leo: 2007
Observations and the preliminary results of the
frequency analaysis
Fehmi EKMEKC¸˙I, Lale C¸EL˙IK, H. Volkan S¸ENAVCI
Abstract We present BVR light curves of pulsating stars, ST Boo and RR Leo, ob-
tained between March and September 2007 at the Ankara University Observatory
(AUG) and the T ¨UB˙ITAK National Observatory (TUG). Although these observa-
tional data are insufficient to obtain the reliable results for a frequency analysis of
ST Boo and RR Leo stars, in this study, we tried to investigate the pulsation phe-
nomena of these two stars, as an overview, using the Period04 software package. As
preliminary results, we present the possible frequencies for ST Boo and RR Leo.
1 Observations and Results
CCD observations of ST Boo and RR Leo were carried out by using an Apogee
ALTA U47+CCD camera (1024× 1024 pixels) with BVR filters mounted on both
40 cm Schmidt-Cassegrain telescopes of the Ankara University Observatory (AUG)
and the T ¨UB˙ITAK National Observatory (TUG) between March and September
2007. BVR light curves of both ST Boo and RR Leo were normalized to maximum
light level to construct the data set for simultaneous multiple-frequency analysis
using Period04 (V 1.0) ([1]) which has a Fourier analysis definition of
f (t) = Z +∑
i
Aisin(2pi(Ωit +φi)). (1)
The results of multi-frequency solutions, with their errors calculated based on
Monte Carlo Simulation, for ST Boo and RR Leo are given in Table 1. Fig. 1 shows
some of the light curve data with the fit curve of multi-frequency solutions for ST
Boo and RR Leo. Clearly, it must be included more and more photometric data in
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the frequency analysis to have more definite and reliable results for both of these
pulsating stars.
Table 1 The results of multiple-frequency analysis of ST Boo and RR Leo
ST Boo
f(cd−1 ) Amp.(mag.) S/N f(cd−1) Amp.(mag.) S/N
4.201±0.079 0.553±0.664 2.84 18.925±0.663 0.012±0.022 32.02
4.221±0.668 0.171±0.754 617.14 28.315±0.845 0.011±0.012 19.93
0.187±0.005 0.127±0.209 455.01 16.236±0.342 0.010±0.033 19.81
7.311±0.034 0.119±0.072 538.73 20.333±0.695 0.008±0.026 25.20
6.337±0.027 0.097±0.071 419.63 33.717±0.370 0.008±0.004 9.53
10.247±2.389 0.088±0.143 398.35 28.724±0.176 0.007±0.009 12.22
10.649±0.504 0.085±0.178 365.89 23.532±0.418 0.006±0.014 10.29
7.500±0.082 0.076±0.114 348.95 602.962±0.856 0.005±0.002 5.96
17.073±0.093 0.043±0.055 87.02 35.863±0.108 0.005±0.006 5.00
0.227±0.060 0.037±0.560 133.81 604.857±0.239 0.004±0.002 5.22
10.875±1.406 0.033±0.139 138.95 510.716±0.157 0.004±0.002 5.53
3.113±0.540 0.028±0.099 96.61 30.484±1.174 0.003±0.006 6.18
21.491±0.105 0.024±0.020 65.53 568.959±7.439 0.003±0.002 4.91
11.980±0.313 0.024±0.043 83.07 599.575±0.112 0.003±0.003 4.21
14.403±0.093 0.024±0.043 49.74 566.738±0.198 0.003±0.002 5.00
16.399±3.804 0.024±0.055 45.08 559.057±0.150 0.003±0.002 4.03
6.465±0.255 0.021±0.135 90.25 47.909±0.366 0.003±0.002 4.28
24.493±2.307 0.016±0.020 23.59 562.309±7.929 0.002±0.002 4.29
21.501±0.250 0.012±0.016 31.06 - - -
RR Leo
f(cd−1 ) Amp.(mag.) S/N f(cd−1) Amp.(mag.) S/N
3.418±0.001 0.672±0.041 2.88 10.788±0.003 0.055±0.016 10.81
8.634±0.001 0.229±0.026 35.15 19.478±0.001 0.049±0.010 14.42
4.541±0.206 0.166±0.060 17.06 16.500±0.239 0.031±0.017 7.18
13.469±0.001 0.132±0.022 28.57 21.518±0.037 0.031±0.006 9.97
6.962±0.057 0.075±0.038 10.08 24.141±0.001 0.030±0.005 9.44
2.259±0.246 0.062±0.049 4.04 27.494±0.159 0.016±0.004 4.48
Fig. 1 An example of the light curve measurements of ST Boo (left panel) and RR Leo (right
panel) together with the fit curve of multi-frequency solution. The axis of the time is in unit of
HJD(2450000+...) and observed BVR is in normalized values to maximum level of the light curve
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